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with the amounts ingested and the conditions prevailing in the
saliva and the stomach. Because of the many variables involved,
it is impossible to predict the outcome of reactions within such
mixtures solely on the basis of the estimated intakes of catalysts
and inhibitors, even when such data are compared to intakes of the
reactants. Hence, although it seems likely that modifying agents
play a role in in vivo nitrosation reactions, the eventual outcome
cannot be predicted with any degree of precision.

Although one study in humans has demonstrated that the nitrosa-
ation of proline was inhibited by ascorbic acid and a-tocopherol,
the amount of inhibitors required for this blocking effect remains un-
known. Determining the nitrite content of gastric juice at various
times would be an important first step in ascertaining the level of
inhibitors needed.

Decreasing the intake of catalysts or increasing the intake
of inhibitors (if it could be easily accomplished) may not neces-
sarily reduce the in vivo formation of N-nitroso compounds. First,
the adjustment must be timed to coincide with the consumption of
nitrite. Moreover, some compounds, such as certain phenols and
thiols, can act either as catalysts or inhibitors, depending on the
reaction conditions. Another complication is that many dietary
sources of ascorbic acid also contain nitrate (see Chapter 5). Thus,
the effect on in vivo nitrosation from such dietary sources will
depend on the ratio of ascorbate to nitrate. Moreover, an increased
intake of inhibitors may be unwise if adequate toxicological infor-
mation is not available or if the agent is clearly toxic.  The
elimination of catalysts must also be viewed with caution because
they may be essential constituents of the diet.

More information on the jlri vivo effects of the various agents
is needed because some modifiers may be of greater significance than
others, depending on their reactivity and/or the extent to which
humans are exposed to them. Persistence is another important
consideration. For example, a-tocopherol has been shown to persist
in various organs such as the lung and stomach of laboratory animals.

OVERALL SUMMARY AND CONCLUSIONS

The formation of N-nitroso compounds in vivo is dependent on
the relative concentrations of nitrate, nitr~ite, nitrosatable sub-
stances, and agents that can either enhance or inhibit nitrosation
reactions.

Nitrosatable substances, especially amines, are present throughout
the environment and may be produced endogenously as well. Although
there are no quantitative estimates of average exposure of humans to